Cholinergic signaling through nicotinic acetylcholine receptors stimulates the proliferation of cervical cancer cells: an explanation for the molecular role of tobacco smoking in cervical carcinogenesis?
We have analyzed the expression of mRNAs encoding nicotinic acetylcholine receptors (nAChRs) in CaSki, SiHa and HeLa cell lines, which are derived from two squamous and one adenocarcinoma of the cervix, respectively. We detected with reverse transcription-polymerase chain reaction mRNAs for ten of the 16 nAChR subunits, namely strong signals for alpha-5, alpha-7, alpha-9, beta-1 and epsilon, and weak signals for alpha-4, beta-2, beta-4, gamma and delta. We confirmed the translation of alpha-5 and beta-1, corresponding to the two strongest RNA signals, in SiHa and HeLa cells by Western blotting, and the localization of these proteins to the plasma membrane by immunofluorescence. The beta-1 subunit was detected membrane-associated in normal and neoplastic squamous epithelia of the cervix in situ, but appeared to be absent from the underlying mesenchyme and even from adjacent columnar epithelia. These observations suggest that normal and neoplastic cervical squamous epithelial cells express several combinations of the pentameric nAChRs. We also measured that the proliferation of SiHa and HeLa cells is stimulated by nicotine. This indicates that cholinergic signaling under normal physiological conditions and stimulated by nicotine in tobacco users affects epithelial homeostasis and neoplastic progression at the cervix in a way similar to the known effects on epithelia of the mouth, the airways and the lung. Since tobacco smoking is established as a risk factor in cervical carcinogenesis, and since nicotine and its derivatives become concentrated in cervical mucus, nAChR-dependent signaling is apparently an important molecular cofactor of human papillomavirus-dependent cervical carcinogenesis.